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SHEET 1 -ﬂf g _

SHUTTLE DCTY
CRITICAL ITEMS LESK

FAILURE HODE AHD
CALSE

FAZL\RE EFFECT
OH EHD ITEM

BATROMALE FOH ACCEPTANCE

He output signal ta the VSU. Melther
vigeo or synchrondzation information
is present,

Vg
Al, 2294B8D0-5#4 Spnc Genevater Clock
Dividar Chain.

A2, Z294801-507 Camery Tralning
Legic, Ad, Z2948B4-50) Symc Far-
natter Vidao dutput Oriva.

AL, 2204085-580 Pawer ONADF
Serbtching InEu'l Yolkage Pre-
regulaior. Owlput Voltage Regulakor
A, 2294086~503 M -OC Converter Pri=
wmary Decillator Orive. Sacondary
AecklHers/Tilters,

A13, 2295537-1 Hasier Oscli1lator.

nigiR

Loss of camers gulpayk
depicting Scamd informa-
tioe withia FOV of Tens
astembly.

Wargt Lase:
Lass of wissfom crithcal
viden.

RESIGY FFALUARS

Yhe Wi/ Lens Aszewbly is somprized of 16 sleckrical subassemblies: 13 svbassembliag
are BOA Astra deslpned and Fabricaiad Il‘l-il? standard printed-circuit board iype of
cosskructien. The remaining thres assemblies, high voltage powsr sepply, oseillator,
and zispper mokors, arg vendor supplizd cerpomonts whick hawe been specifind and
purchased according to RCA Spechfication Control Orawings {500s) prepirad by sagi-
neériig And reliabllidy ascuranee. Specifleations per the 50D are prepared to
astablish the dazign. perfermance, tesi, qualificalion, and acceptance requiremenis
For & procuved plete of equipnent.

Parts, matarbals, procacses, asd design goidelines for the Shutkle CCTY program are
speci Fied im actordance whith RCA 2295503, Thhs #ocument defines the program require-
naks for selaction and control of EEE pari4. T4 the macioun extant, sod conzisiest
whlh svailabidity. a1) paris have been setecked from military specifications al the
JAK Tevel, as & winiman. In additios to Lha overadl selecklon criteria, a subset of
genaral purpose preferred parls kas #oen defined by this decument and the RCA Govern-
ment Systems Divizien Standard Paris List. [In the casa of Lhe [CMO5 gnd TTL daulbly of
micrpLircuita, wevices are screemed and Lested Lo bhe MIL-$TD-883C equival enk and
procured vader Lhe detignations ef HI-RELFIWG and SHC SALS from REA=SSD and Taras
Iastruments Corp. reapectively. Parks mol included in Lhg above docuoents have been
vsed is the decign enly after a nanstandard item approvsl Form (NSIAF) has beea pre-
pared, submitted to RaliabiViky Assurance [I‘?iﬂﬂrilg {RAE} and approved for use in
the specific applbcakionis) defined in the NZLAF by HASA-J5C.

Worst-Case Circuit Amalyres have been performed and dacumentad for 301 circuwit
designs to demonzirakte that sufficient sperating margins exmist Jor a¥l operating
condiLiont, The amalysis was waral case=in that the valus Por each of khe variable
prranpters was sel to limlks that will drlve the suipel o 2 mani;m [or miaieum),

A conponand aﬁpllullu fewlew dnd analysia was conduched e verify thak the spplied

stress #n cach plece part by Lhe {emperaters extremes identified with emvirsessental

gzualil;:ht‘iqn tastiag doss nal axcead kthe stress derating values ldentiFied 1a BCa
T3503.

In addition, an objecklve ecauinstion of the desios was performed throwgh a POR and

(DR Lo varify Lhat the TUL/Lens sssenbly wel speci Fication and contractual require-
wmenty. )
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CRITICALETY 242

UNIT __TW/HA

WG K. -
L20aR78-503
SEY _ .2 OF _9

SIUTTE {CTV
CAITICAL JTEMS LIST

FAILURE MODE AHD

FARILURE EFFECT

TAUSE
Ho cutput sigadal Lo the YSU. Relthar
videa or syscheonizatisn inforoation
ia present.

InvG :
Al, J299HBD-504 Sync Genarator Clack
Diwider Chain.

A2, 2294081-501 Camera Traising
iogic. A%, 229q884~503 Syac For-
matter Vides Ouiput Briwe.

Ah, 2X34085-500 Fower UMAWF
Switching Tapul Voltagas Pre-
requlator. Odutpul Yaltage Ragulakor
AT, 2290886-503 OC-DC Coavarter Pri=
wary Decillater Driva, Secendary
AecLifbers/Fhlters.

A11, 2295527-1 Haster Dscitlator.

019k

N END [TEM
Leds of camera outpul
depicting scena inforng-
than withie FO of lems
assenbly.

-

Wersh {a3e:
Laxy of mission critical
vidan.

RATIOHALE FOH ALCFPTARCE
DESIGH FEATURES {Conktisued)

BARE GOARD DESTEN (AL, MG, A7}

The design For bthe sssoclabted boards &1, AL, and A? ars censtructsd From laminated
:lppnr-{:?ad apany glass shaets (MEMA G~H0} Grade FR-4). FER RHIL-P-55617A. Circuit
cannecidons are made through primtad tracag which ron from point to paint on the
board swrfacer. Every Lrace tarminates at an aomnular ring, The sanular rin
swrrounds 1he hale in which a component Tead ar terminal is lecated. This ring
providas a Fosting for the solder, ewsuring good mechanbcal and electrical
perforaance. (ks size and shape are goaverwed by HIL-P-55548 as are trace widihs,
spacing and routing. Thess requiremsntsy are reideratad specifically in drawiag
noles s furthar asiure conpliance. Variation: betwsan ktha arlwork masker and tha
final producit idur to breegularitias of the stching process) are aAlso canirelled hy
drawing notaz. This prevenks making dafactiva boards free qgood artwork. Holes which
housa na lead or terminal. buk serve only to alsctrically interconnact the diffarast
board layers, cenkain stitch bars for mechanical suppart and increazad reliabilaty.

The thrw holes ave drilled From 2 dril) Lape thus elimbnating the possikiVity of
human erver and 3llawing Lhight contval over Role and annelay rlng conCenbrfcity, om
impartaml vellabdVity crikerlon. After drilllng and etching, 8V1 copper clodding is
tin=lead plated per HIL-3TO-1495. This provides for casy and rellihﬁ soldering at
the tlae of Bpard aitembly, ¢ven after perlods of pralenged storage.

DOARD ASSEHOLY DESIGM {Al,. AE, A7)

AN compoments are inslalled in . -manner which atwuras macisum reliabitlLy.
Componpnl leads are proa—tiamed, a01-wing tatal wetting of solder joiats. A1V lgads
sre formed to provide stress reliaf and Lha bodias oF large componants ars ztaked.
Speclal weynting amd handling loslructions sre nclsded In each drawing required
after fTinal asymehly. The hoard 13 coatsd with urebthans which probects agalast ”
huaidity and centaminalkion.
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CRITICALITY A4

UHIT TYL/HLA
DG RO, 2294810_S0p 508/
4284028308

SHEET 1 oF i

SHUTTLE COTV
CRITECAL IVEmWS LIST

FAILLRE HODE AND
CAUSE

FAILURE EFFECT
DH EWD ITEH

BATIOHALE OB ACCEPTANIE

Ha output signal ta the YSU. Nelther
video ar aynchrondzatisn {nformanisn
i1 present,

I¥C :
Al, 229488D-504 Sync Gemerater Clnck
Oivider Chain.

A, 2234881-58) Camera Tralnieg
Logic. A, ¥294883-503 Sync For-
makier Video Gatpul Driva.

Ab, F204885-501 Power DH/OFF-
Snikching [nput 'H'nlllt‘]t Pre-
regutator. Output Valtage Regulator
At, 22949888-503 OC-0C Loaverier Pria
nary Dscillator Oelve.  Secondacy
Rectifiers/Fl 1ters.

A13, 2295527-1 Haster Dscillatar.

Los1 of camara sutpol
depicting ceene informa-
lipe witkia FOV of liss
assanbly.

Horst Carg:
Lass of Mizzion critfcal
vhdog.

DESIGH FEATURES (Conklnued)
DARE BMARD COMSTRUCTION [AZ2)

The koards ars gf "w2lded wira” constrvockion. At the bare board lavel khis doss st
diitinguish KU From o normal PC bosed except that hales which will kaka weld pinz
ntner:?l] ara nat connected to PC traces. Oaly those pin: which dring power and
ground potastisls to tha 1Cs are pn F{s. An annular ring surrounds Lhe hole in the
Bpard whera edch pawér and ground pin Iy lecaled. Thes¢ pins are then solderad ta
the trace liks any olher componenl Vead. Aside frem Lhis featurs, 211 design

E comptruckion techniques wied Wn PC board laysuk apply.

BAAD ASSEHBLY (A2}

Tim drilled snd stched hpards are papulated with several hundrad solderakle sr
weldabla pina. Power and ground pinz, az wall az cenneckor plag, are soldered W0
lac. Discreel conponeats (resistaors, diodes, capacitors) are aitached Lo

Ifurcated Lermisals, where they ara solderad. Flatpack ICh are welded,
lasd-by-Yead,.to khe bops of the weld pina. After welding, extra lead saterial 1s
trimned away. Clecuil conmeciions are made waing #30 AHE nickal wald wire. The
wire i welded ta the pln surfaces on the board bachside, ATl wire welds are done
wsing & naching which is tape drivan, thes ellminating the possibility &f miswiring
dua bto pperator ercor. AJl wirleg & ciccuil performance bs Lested prfnr o
bon=level Installation. AFter swceessful testing, cempanants ars shaked 45 raguirsd
by drawing rotes and the psgembly b2 coated with urethans.

:::uhhurds are fnaerted 1a the bax on card-edge guides. §n tha same maaner as the othar
aards. . '

MOARD FLACEMERT

The AT-A Tgu vellage powsr supply board 11 Bolted in t‘lu:- al b galnts argund 13
perlacter. Foor of bhess muating screws alse pass thrsugh and {1e dewn Lhe smallar
Al-D beard. These wo boards are pounted Face-to-face, ssparated by bhe slandoffs,
Elacteica) iatdrconnections are achlavad by jumper wires ketwees Ehe Ews boards. The
A1-A hauies a 34-pin cennector which brisgs in power amd signals Frem peliide the

module. - )

fhe AT madule Inclodas thase tws basrds 43 well as pamer transiskor Q4. The madwla

housing is besi aluminum sheet, <onprised of Cwd ha“ai screwed Eogether. The boards
Thirn Eha wpper hall i§s

and Q4 are secured to the Yesgr half, and wired Logether.
put ia place, Sy meunling (3 directly Lo the alu:?nul housing. good thermal
perforsence |3 asiured.

The A1, A3, and Ab boards are recured §n the slectvoanics pssenhly by -
gald-plated berpllivm copper card guides. Connectians are made te the mother baard

with blisd-natled cennerisrs. Oisengageneat during lawnch {5 prevented by a cover

which spans the board's free edge.
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FAILURE HODE aAMD
{AISE

FALLURE EFFECT
it EHO ITEN

EATTOMALE FOR ALCEPTAMCE

He putput sigeal ko tke VSU. Heither
yvideo or synchramizalion haforaation
15 present.

g
A1, 2790H8G-589 Synt Generator Cleck
DHwlder Chain.

Ad, 2294001-54) Camera Fralming
Logic. Ad, 22948R4-583 Sync For-
mabier Wideo Gulput Drive.

Ak, 3294885-541 Power OMADFF
Swbtching laputl Voltage Fre-
requlaior. Dutput Voliage Regulatnr
AT, 2294086-503 DL-BC Conwertar Pri-
mary Oscillater Drive. Sacsndary
Rectifiers/Milvers.

Al3, 270558271 Masier Oscillator,

191X

Loss &f camara cutpuk
depicting scene inforea-
depicting scens dnforma-
tios within FOV of lens
arsambly.

Loss of ui;sinn critieal
vidma.

The A1} assembly 13 & tenperaiucs cospensatad valioge centralled crystal oscillakor
(TEVWCKO) that Vs purchased to m cpocificatian coniralVed drawing that astab]iskes

the reguirements for perfornancea, desiga, test, and qualiflcation of the walk. The
product assurance pravitions of the document comtatn the ddentical requirements far
electronic paris and matarials as the Shottle COTY program and musk receive Lhe
approval of R[A pnd NASA-JSL. Hechanical aad electrical inlegrily aof the assembly

is ¢ontflmed by both analysis {desfgn weviews) and test {qualification and ar.nptanfui.

QUALIFICATION TEST

For Qualification Test Flow, see Tablae P located at ihe frant of this baok.
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HLT TVC A
SHUTTLE CCTV DMG MO, 2299879 -%86, 50687
CALITICAL ITEWS LISY £294070-502
SHEETN ) OF 9

FAILURE HOOE AND
CALSE

FAILURE EFFECT
(M END ETEH

. BATIDHALE FOR ATCEFFAHCE

{0 awlput ignal ts the YEU. Meither
tides wr agnchroniaation imiornalion
i+ prasant.

1%
V., 2294088-584 Sync Gamerator Clochk
Mvider Chain.

2, 229488 F-500 Camers Fraining
ogig. A, 2299004-583 Sync Ter-
Balier ¥ides Outpul Orfive,

i, ZAPAMAS-A01 Pawer OMSFIF
witching Input YolLage Pra—
‘epulatar. Etput Voltape Regulalar
7, 42998B6-503 DC-OC Lonverter Pri-
ary Dscéllator Drive. . Secondary
ewcliliers/FETkers.

A3, 2205527-1 Hasker Oacillatar.

[9IR

Losy &f cawary qutput
depicting srpag informi—
tion wikthin FOV of Teas
assEnbly.

Herat Case:
tass of missina critical

viden.

ACCEPTAMCE JEST

The CCTV sypatems® TVOAMLA b3 subjected dirackly, withowt wibration 13glators which .
might ke uvied in ihpir sornal Inskallatien, ko dke 1o0llowisg Lexting:

Z0-30HE 3 dBﬂIEI-rlu froa 0.00 G2/He
A0-358 Miz: B.04 64/Hx

A50-750 Hz; =3 di/ 30 Ora-shope

Test Qurakian: 1 Misote par Axis

Test Laval: .1 Grms

# Vibraktion:

+ Themal Vatume: In & préssure of w12 Torr, the tewpersiure shall be as

Fol Viwd:
25" F:

25" F;
125 F:

Tine 4o ptabllze sguipmant plus | hawr
Time Lo stabl lze equipment pluz | hour
Fime 1o ctabliza equipment plex 1 hour

T TVC/MLA may not have bpen tubjected to the vacum conditlon,
Fer hoceptaace Tesl Flow, sed Tabde 1 Tocated at Lhe TronL of bhis book.

DPERATIONM TESTS -

In srder to verify that LCTY cooponants are opsratisnal, a test must verify the
healih of all the coommd related conponests From the PHS [ATA)) panel swilch,
through the RCU, throupgh the sync Tines o the CawcrafPTU, (o the Canera/PTU comtand
decoder.  The tast musl aleo verify Lhe camerp'p ability ko produce vides, dhe VEU's
ahility o rouke viden, and bhe manilarts ahllit: is dizplay video. A similar geit
wiuld 'L pecformad Lo varlfy the MOH command path.

Ers-Launch pn Drbiter Testiin-F1ight Yesi

1. Pamer COTY Sysiem,

2. Via the F5S pangl, seleri 2 noaitor a3 destismabion and Lha camara vedar
test A% tource.

3. Serd “Camera Power On" coomand from PHS panel.

4, Select "External Sync* o0 neaiboer.

5. Okserve video dbsployed on monibor. Nabe that 1F video sn ssnitsr ia
spnchronized {i.#., stable rasker) Lhen this {ngicales that the camera
15 receiving compevrbte sync From bhe RCH and that the comeva 13 prodwcing
aynehrond zed vides.,

G. bend Pan, Vili, Ferus, Zoon, GLR, AMD Ganma commands »nd visually {eilber
wia the monitor or direct observation) verlfy oparation.

7. Salect downlink as destlinaliom and camera under LEit as sDurce.

H. Ohserve vides routed te dawnlink.

9. Send “Lamera Pyver OFfY command wia PHS panel.

10. Repestl Steps 3 thrpogh 9 eecepl isswe commande wis the HOH commaad path,
Thes pruves Lhal Lke CCETY equipnenl is operalional.
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. UNET PYC/HLA
SHUTTLE CCTY DWG ND. ZEI4B19-G06.508/
£294R70-542 000

CRITICAL ITEWS LEST -
SHEET [ OF 9

FATLURE MODE ANR

FAILURE EFFECT

EATIORALE FOR ACCEPTANCE

CAUSE
Mo oukpet shgeal o (e VSU, Helbher
viden or synchronlzation ipformatien
iz prasent. .

i
A, Z294688-504 Syne Geoaracar Clock
Dawvider {haln.

A2, X2948R1-501 Camera Teaindng
Lagic. Ad, 2294084-503 Syac For—
matter Yides Dutpuk Drive,

Ab, 2294005-581 Power OHAOFF
Smitching Fnput Yoliaga Fre-
regulatar. Cuiput Velbape Rapulatar
AT, 2294086-583 DL-DC Comveriar Pri=
wary (scillater Drive. Sceondary
Reclifiers/FitLers.

A1, 2295527-1 Masier Oscillakor.

LY

LosE #f camera outpuk

depictiag scene inforws-
thom within FO¥ af Jens
aszambly. :

Lasz of -i.;.l.inl. critical
viden.

QA/INSPECTION

Frocuresent Control ~ The TWC/HLA EEE Parts and hardware items sve procured from
approved wendory and Suppliers, shichk seet the requirsmsnts set forth in the CCTV
conkract and Quality Plan Work Statement [WS-2583176). Resident DCAS persoane]
rnvir;_:';‘il procurement decossnts to establish the need For G651 on celected parts
1Pl -

-~ Incoming fualily inspectians are mads an all
recelved materials and parts. Rasvibs aré recorded by Yot and retained in File by
drawiag dmd central nurbary For Fulure refermnce and traceability. A1} EEE parts -
are sebjesled to incoming scceptance Lesks as called for in PAl 515 = [noomiag
Inspection lest lastructisns. lnceming Flight parts are furlher processed in
accordancg with RCA 1846804 - Preunulg‘.ming and Acceptance Eequiremenis For
Edgetronic Parls, with kthe exception that DPA and PEND testing is nol performed.
Hechanical ltams are inspecied per PA] 316 - Inceming Enipection InsLructiens for
aschanical beams, PAL 345 - Incoming Quality Contvol Imspection Imstruction, amd
PAL 12 - Procedure for Processing lacoming #v Porchased Parts Oesignated For Fhight
Uce. Accapted 1lame are dellvered bo Haterial Centrolled Siores and retzined under
specified coenditiaons unti) Fabrication iz required. Hen-comisrmnisg materlals are
held For Material Raview Board {MRH) oizpomitign. {PAI-307, PAIL I{(-531.)

Baacd Asseahly 4 Tesl + Prler is the starl of TW baard assembly, all 1tems

arg verlfled to be correct by 3tock room parsoansl, a5 the ltems are aceomulaked te
fors a kit. The items are woriHed again by the nae-ramr who assaables dhke kit by
chechbng against Lha as-twill-parts-TisL (ARPL). DCAS Handakory Imspaction Poiats
are designatad fer all prinkted cirewlt, wire wrap and welded wire boards. plus’
harmes+ connectors Fer seldering wiring, crimpbng, selder sphices and gquality
woprkmanshkip prior ko coating af the componeal side of boards and sleeving of
harngses,

INC Boards

Specilic T¥C beard azzambly and tast Fasdrucdions are provided §n drawing notey, ard
applicable docunents are called oul in the Fakrication Procedure and Record
(FPR-2204D0M9) and parts Jist PL2294B19. These inclede shuthbe TYD asseably motes
250360, Procass Standard ATY-566 ZZEORE1, Process Siandard - Bonding Velcro Tape
2246889, Specification Seldering 2208749, Specification Name Plate Applicatien
1960167, Specification « Lrimping 2280800, Spacification — Bonding and Staking
2XEBATH, Speciflcation - Urethane coating 22BOBVY, Specificalion - locking compownd
2026016, Specification Epoxy Adbesbve 2010965, Speciflication - Marking nars,
Specilicatisn - Workmanahip 8030435, Speclficatisn Baidlng and Staking 2280875.

57 _
g Bt



-

REYISED IN-14-8
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CRETICALITY 242

UNIT __T¥C/HLA
CWs WO, 22948 19-506 508
220900 K2

SHEET Fi oF g

SHUTTLE £CIV
CRITICAL ITEHS L1SY

FAELURE MODE AND
C

FAILURE EFFECT
O End I1EH

EATIDMALE FOB ACCEPTANCE

AUSE
Mo gutpul signal to the WU, Neleher
widey #r synchronleation infarmatien
I presant,

Ive .
AV, Z294BBE-504 Sync Ganerator Cloch
Divider Chain.

AZ, 2204RA1-581 Camura Traimiag
Logle. Ad, 2294834-503 Sync for-
matler Video Sutpul drive.

Ab, 2294805-501 Pawar OWSOFF
Swiktching Taput YolLage Pre—

rigul ator, Qutpet v:?uge Regulator
AY, 2294906-503 DC-NC Coavarter Pri-
mary Oschllator Drive, Sacondary
Rockifigrs/Filters.

A3, 2296627-1 Haster Oacillatar.

Lass of campra output
dephiting acens inforwh=
Hon wilkin FOV of Tom
asgenhl y,

Yorit Case:
Llokr of missien erikbcal
yidaa.

[Cont inued)
INC_ _Axsembly and Fasi

An opea bow tesi 13 perfermed per TP=[T-2294009, and sn Acceptanca Fesd per
TPAT-2204819, including vibration and thermal vacwen. Torques are speciFled and
witneszad, traceabllity nubars are recordad and calibraked tools ars chocked priar
to use. ACA Quality and DCAS inapactigns are performed ai the campletioa of
5?tlﬂid FPR operakions in accordasce wikh PAT-204, PAI-208, PAR 208 and PAI 237,
DCAS persanmol witnesc TV Bukben—up and critical torquing.

DA/INSFECTION

TVC/HLA Axapaply and Test - AFter & TWC dnd an MLA have has been tasied Individually,
ibey ars maked and A Final acceptamce Leskt is parforsed per TP-AT-2298819, {ncluding
vibratios and thérmal vacuvm eavironmants, EBCA and OCAS persennct moaltor these Lasis
and review tha acceptance test datasrewilts, UThese pirsoanel alsa inspeck for comForapnc
aftar 3l repair, rework and relet. :

- The TV and KA are separaled prior Lo thipwent after
fabrication asd testimg is complere. Each i3 pachaged accarding 1o LTIV Latter 8013
ard 2208146, Process standard for Packaglng snd Handlng guidelines. A1l ralatad
documentation 1acluding assesbly drawings. Parbs List, ABPL, Test Datx, alc., §:
gathared and held ia a dotumenlation falder aisigned speciFically {o aach assembly,
Fhis Folder ¥s retained For refarence. Am EIOP Is prepared For each assamhly in
accardance with the requironests of HS-2593176. ACA OC and DCAS personme) witness
crating, packaging, packing, and marking, and review the EI0P for complalensss and
accuraly.

5-R
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LHLT TYC/HLA
FHEA MD. J.1 SHUTTLE CCTW DHG M.
—E CRITICAL I1TESS LIST -
CAITICALITY 202 SIIEET i) oF g

FATLURE HIDE AMD

FATLLURE EFFECT
OH END ITEH

Ra1IOMSLE FOR ACLEPTANCE

{ALSE
Ho output signal La the Y5U. Heither
viden or synchronizatian infermatian
is prasank.

IM
A1, 2791980-504 Sync Ganéraler Clock
Divider Chain.

A2, 2X9488)-501 Camara Training
Logic. A4, 22%4804-503 Sync Fer—
satlar Vidao Julpuk Drive.

A, 2204085-501 Power ONSFDFF
Switching [nput YoVtage Pre-
regulator, Outpul VYalkage Regulator
AY, 2299886-503 DC-DE Lonverter Pri-
mary Dscillalor Drive. Secondssy
Bectiflers/Filters.

A13, Z299527-1 Haster Oscillatar.

DIk

Loss of canery oukpot
depicting scene Infprma-
tion wilhin FOU aF lenx
assexbily.

Lasxs of mi;sinn erbiical
widam,

FAELURE HW]STORY

TDR - W264d = Log #4862, FvC 5/N TDOI-582

TOR - w2640 - Lag #0483, TWC S5/N TDD3-582
Lescripting: lategration Teskiag Failure

Bax Level

Theranl-Vae Hol Esvironmant

Mo vhden fron TVE. +28 volt corrent ak 1.5 &np linit.

{30 misutes inka tharmal
vac bub test cycle -105%F) :

Cause: Shork in A? Vow vollage power supply. [High voltage winding of
kranifarmer]

: Rempved and replaced transformer (aent bo vendor far analysis}.
Shart due to & pin-hole in wagael wite inswlabion. i
Futurs iransformers Lo be purchaied per revited cpef conbrol drawing ECN LCTV

639 B3025) .
TR - w2740 - Lug #D4BE — TW §/N 003-502
Descripbipn: Pre-Launch Test Fallure

How §gwel

Ambigal Ewvirgrment
REF: WYIC5-2-85-0097 unil returned from KSC. | Fower was applizd Lo wrong ping.
(#2087},

Cause: Incorrecl wiring of shutile craft harvess, put +208V 18 J1-00 and
£TH to 3-9. !

i Wiring of shutkle harnass to be repaired by responsible
arganication. Fallure analysiy perioermed and corrective acbion Laksn aa TWC
/4 008, A6 boars-dailure analysis indlcated the following parkts are to ba
changed. 41, §3, 012, €RY, LR, aad RS} were replacad. -

TDA - W&024 — Log 530 - WL 5/H DO7-502

Pescriptins: Acceplante Test Failers
Ban Lewel

Theintad Vac - Hot Erwi roament.
VL drawing exressive current, V.54, Failure oocurred al «1259F .,

Lause; Capacitar €10 on Lhe A6 board was Touund be be shorted. A Yarge quantilky
of solder flowsed inziode From sheave thru header.
Lorceetive Artion! Capacitor £10 remowed B oreplaced, {ramlem part failured.
(%1
t"t. ™ F oy



REVISED N1-3-Bé

FHEA W _ §.1.1

CRITICALITY 27

LINIT YO MLA
SHUTTLE CCTV DwG K. -
CRETICAL ITEWS 1157
SHEET il arF ]

FATLIME HODE AR
CALSE

FATLURE EFFECT
Oy _ENI_LYEH

Nop output skgnal t» the ¥YSU, Melthar
widea or synchronization laformation
is present.

nc
A, 2704000-5M Syne Geawrator Clack
Divider Chain. -

A2, 220488K-501 Laners Training
Lagic. ad, ZI04BRA-SA3 Sene Far-
matter Vides Qulput Drive.

AL, Z204BA5-501 Power OM/AOFF
Switchiag Input ‘a“ulu?e Pre=
regulatar. Sukpui Veltage Reguiator
A, J8%4B06-501 OC-DC Convertar Pri-
mary Queillator Driva. Sscondary
kectiFiers/Fileers,

Al Z295527-Y Master Qscl]lator,

H9IR

RATIHALE FOR ALCEFTANCE

Loss of camera outpwt
depicting scame inferma-
tion within FOW of lens
asteably.

Loss of misshom critical
wides.

EALLURE HISYORY

TOR - Wil2) ~ Log #5458 ~ TWL S/ 012-582
YIZFN ~ Log #SAR - TV 5/N DO9-582
YIITN - Log #5668 — IV 35/H 00Z2-502
Y1IT1 - Loy ASER - TVE 5/ 009-502
Y1778 — Log #5367 - T¥YL §/H 014-502
Y1 - Log #567 — IVD 5/ 010-502
Y17 - Log #568 — TYC 5/H 0W7-542
W20 - Log #578 - TV S/N 020-50F

t Flight Failere, Sparecraft Lewvel
AHS TV Camera circuil breaker popped open during (light mlssicen ST5-1.

Cayse; Canera Yow voliage supply bas erratidc symcromization wode al low
tmpnrarturn. .

Carrecidwe Aetign: A1l flight cameras weré returned onder CCAZE {or rewnrk
and relest to ECH C-1881. ECH (C-BBA1) Eo the Taw voltage pewsr supplies
#liminates the srratic symcronization preblem. TV group part no. 5 bamen
changed from 204800502 Lo 504 1e denote wameras that centain low voltage
pawer Supply modiflcation.

TDA - Y1773 - Log W57D - T¥C 5/M 0DB-502
Deserigbisp: Flight Failure
Spacecralt Level (575-3)

TVC not synchronieed For ﬂl'.lﬂﬂl!l:ilﬁti‘l] 38 minutes.
This pruhfm aifured at cald Lemperailure.
Synchronizatian was regained at ¢%C.

{auge: Lesxz af phase lock duve to thermal aszyoebry gof ihe 3.58 Mz Fhose
dedector. :

Corrective Acticn:

{CA 39 has been itsued li.nut'ilg REA e incorparsie bhe
heater and sync madiThcakions (ECN CCT 836} to o041 10

ight comera's. TvC DOR

was malified arcordingly. TWC grovp number has besn wpdatad drom grsop 507 Lo 506,

TOR — YVIMD — Lap #5716 - TW 5/M 014-502

Descrigtion: Flightl Failure |575-3)

Spacecraft Level

I0R was opened Ao Joblow relay K1 - contacts 5 and & faibure on ass'y
2ZABAS-S01 54N FOIE.

50

Feod - Faacl
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NMIT TYCAHLA
FHEA Ko, _ B.1.1 . SHITYLE CCTV WG M. 2794619-50G 508/
— LRITILAL [TEHS LIST FFLET T
CRITICALITY 222 . - SHEET 1]} OF a
FAILGAE MODE AND FAILURE EFFECT
CAUSE O EHD ITEH RATIDHALE FOR ACCEFTAHCE

ts oulpuk signal to the VSU. Maikthar Lus'i.' -': Camary nglgul FAILVRE RISTORY ]
Il;dﬂl:‘::ﬂ:jnchl‘ﬂﬂitﬂtim iaformat foq ::s.t:-i: i:‘::ﬂ: :.? ?:::‘ Cause: TV Tow vollage powsr m.ql:p'lf has ervalic synchrenization at Vow

[ . avseably. temparature. Helay failore resolt of seeeccively hlgh current thraogh centacis
e % and B during ressl cemmand.
ih, 2294080-584 Sync Gemeralor Clack | Warst Caae: . .
bivider Chain. ' Less o winvsion critical Covreciive Actipn: Removed and replacad K1 on tha AB beard.

widpn. Low valtage power supply was rewerkad to ECH-CI1HA).

12, 2204881-501 Camera 'lraining' Aefer Ao TOH WHA2] For gomplebs history of erratic spachronizakien preblem,
i, Ad, 2294684583 S5ync For-
nagter Video Jutput lflr11*|n-*d:!I . TR = WIZ60 = Log A0A38 - TW( $/H 026-5D&
ik, ?274005-501 Pewer OM/ODFF Oescripiian: FYight Failure, Spacacraft Level
o F 5T5-4
':‘;r]:::;? IDE::;::];:. :a;:!;igulatnr Ouring khe flighl aperations, ana Lime wlen crew Lurned camera an they had no
17 22945&.‘,-51]3 DL Converter Prl- : conkral ol ALC and Gamna funikions.
rha:']r Oscillatar Drive. Secondary . Problem resolved itself by recycling po~ar.
techiFlerssFiliers.

Lausp: Afler numerous operaiens, the reported condition was duplicaied on Lait
- Akl , seb. AFter initial Lure on, camera wauld nob except ALL. and Gamnnha COmMands.

\13, 2295527-1 Haster Dscitlavar It was found that the owiput of B33 Fia & CHO F.F, reset on &2 kpard was set

ia a high state, This should aermally have keen resel 1nu by either "FON" or

bit connt BE pudses, afler inilial power Luea-pn.

Suspecl devices AZ = GZh, UGE. UGJ, aad UHB.

Lorrective Actisn: Renoved amd replaced the {o11owiag parts an the AZ Board
U6, wes, UL, and LGB, Lab analysis did sob indicakted any defert with removed
parts. Problém has nol recurced afker new paris werd bnsealled.

TOR - 439315 - Log #0954 - TwC 5/H 031-506

Description: r1|ght Failwre, Spacecralt Level
§T5-14

Prohlem repark PYH- HMMT
Ho videa sutput

Lausa: ODefsctive Relay K- on the A6 Bpard.

: Caute due is & Foreign condeclbiwe partiche Lemporarily
lodged ketween relayp leads and kpard P.C. traces. Relay k-1 sent Lo preduct
asturance lab for analysis, vepart #A3500. MNumeroas discrepanciss were
feund, none of which were crilbical.

MR 698 o
¢ Bt
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FHEA 8. _ 601

CRIVICALITY Pt

SHUTTLE CiTV
CRITICAL LVEMS LISY

UHaT
DHE HO. -

SHEET __ L. OF 9

FAILLAE MIDE AMD
CAYSE

FAILURE EFFECT
OH E50 [TEH

Yo gutput signal Lo the V5. Keither
sHdes ar tyachrondzakien information
% present.

L )
W, 2294088504 Syar Generator Clock
liwkdur Chals.

2, 2294281-500 Camera Training
agic. A4, 2X4ARI-503 Sync Fer-
atter ¥ideo Dutputl Dyvive.

b, 2294DA5-581 Pawer OW/NF
witthing Input vnlla?e Pre=
epulatar. Dukput Veltage Aegulator
T, 2294880503 OL-DC Coaverier Pri-
ary Dscilbator Drive. Sscondpry
eclifiers/Filters,

11, 2295527=1 HMasier Oscillater.

190K

LasE of camara output
depicting scene inlgrma-
thon within FOV aF Tem
widenbly.

Loss of nir::lm crithcal
vidas.

FAILLRE HIFTORY

TR - B-252) - Llog #1165 - I 5/ B30-508
Rescriphion: Acceptance Test Failure

Bow Level

Thermal Yac - Hot Envirorment

BATIOHALE FOR ACCEPTAMCE

Excassive supply currest, Tosi all DLR/camera Tights aad output video Fafarmation.

Causse: Shorted capaciter Cid sn A5 board.

€14 removed and replaced with new capacitor. Product ASELTAAD &

Tab could red find a cause for shorted cap.

Cons idered randan dailure.

5-BC

{Rapart # B53214)



f REVISED H—14-88

rm H.u,_ E.‘.II

CRINICALITY 22

SHUTTLE CCTV
CRITICAL ETEMS LIST

UHIT TWC/HLA

© GG MO, 2294019506 50B/

L24020-502 . |
SHEET g [ 9

FAII.I.IRE HDIOE AND

FAILIRE EFFECT
OH FHD IFEN

MISE
Ne oulpul sigeal to the VSU. Meilher
video or {ynchronization informatios
is presant.

e :
AT, 2394880-544 Sync Generator Clack
Dlvidar Chain.

AZ, F294581-58) Comeras Tealaiug
Logic. Ad, Z294854-583 Sync For-
matter Vides Qubput Drive.

My, 7294385501 Powar ONAOFF
Switchiag Isput Voltage Fre-
regelatar. Output Yoliage Regulakor
Ai, 2494886-5031 OC-0C Converier Pri-
mary dscillator Orive. Secondary
ReckiFiers/Fh1ters.

Al3. 2295527-1 Haster Oscillatar.

OIIR

Lows of canera sutput
duplching scana inFarna-
Elon within FOW of lens
assembly.

Worsk Case:
Lots of wmission erilical
videa.

OPERATIONAL EFFECTS

RATIOHALE FOR ACCEPFANCE

Laxy of visas. Possible Yoss of majer mission objectives dur te loss of RHI cameras

or athar reqoirad camaras.

(REW ALTINNS

IF pessible, <entisue BEMS osperatione wsing alieveabive vizeal cues.

{REH TRAINING

Crow should ba trained 18 vse pasSible allematives to (CTY.

HLSSI0N CONSTRATHT

Where paisible, procadurss shicld be designed se they can ba accomplished withaut

1o L

510
S\ St



